NOVEL SOFT-GELATBSi G Af-SULE COMPWSmG S^ADENOSYLMETHIONl^ 
AND A METHOD FOR PRObyCiNGTlffi SA^ifffi ; 



Field of thifliiv^ntiaa 

The invention relates to a soft gelatin capsule conjprising S-adfenosylmethipnine (SAMe) 
and amethod for producing siich a capsule. . 

Background add prior art retoenccs of the Invention 

S-adenosylmethionine participates in a great hmnber of metabolic processes., of 
fundamental importance for human. organism, andxonsequenUy its deficiency lies at the 
basis of many organic nialftmctions. ; 

S-adenosylmethionine is a natural molecule synthesizied from the amino acid methionine in 
the presence of magnesium and adenosine triphosphate (ATP). The SAMe molecule is a . 
carrier of methyl ffoxxp^ and provides a.sulfiir rhplecule as well. The liver is a site of 
raethylation and sulfation reactions necessary for dietoxification. and can use SAMe to 
assist in these processes. SAMe is also a cofactor in several metabolic reactions. By 
donating its methyl group, SAMe is.conVerted to adenosylhomocysteine which, in turn, is 
rapidly hydrolysed to adenosine and homocysteine and eventually to the amino acid, 
cysteine. 

S-adenosylmethionine is . necessary far the production; pf Glutathione, the primary 
antioxidant found in ttie liver. SAMe has also been found effective in the treatment of 
Cholestasis. SAMe is also ttsed in flbie trieatment of fibrpniyalgia, osteoarthritis and 
depression. 

SAMe is a highly . temperature sensitive and moisture sensitive material. Therefore, 
several workers have attempted to provide stable salts of SAMe which can be used in drug 
fomrulations (e.g. US Patent 5,114,931 arid 4,5p9il77 which ar^ incorporated herein by 
reference). Two bwic ctoes of derivaUyeS have emerged, such as 1-4 butane sulphonates 
and disulphate tosylatcs. Examples of such sails can be found in US 3,893.999 (SAM 



tripara toulene sulphonate) and US 4.657.686:: These salts can , be prepared by , 
conventional methods such as fermentation or the^ynthetic route; These salts also need io : 
be stored, generally at 8 to 1 5°C m a cool diy place; ■ . 

The salts of US Patent 3,893,999 aire said to be sufficiently stable at ZS-'C and US Patents ■ 
3,954,726 and 4.057,686 provide SAMe salts claimed to be stable at 45°C. Thus, most : 
SAMe salts are hygroscopic and quickly degrade on exposure: to moisture and heat. 
Pharmacokinetic studies conducted in respect of SAMe suggest that the drug is mainiy ; 
absorbed in the intestinal tract, specifically, the duodenum. Gurrently, SAMe is available 
in the market in the tablet form. The absorption time of this drug in solid dosage form is 
relaUvely long and erratic for at least two reasons: one - the drug is introduced into the 
body as a solid: it therefore =must dissolve before it can be absorbed by the body; second 
reason is the acidic environment of. the s^)mach. SAMe salts are influenced by the highly 
acidic environment of the stomach and oflen, .the ictive ingredient does iiot get absorbed in 
the intestine as intended or desired by the manufacturer. 

There is thus, a pronouticed need in the ait tq ^bvide a physically stable and durable 
dosage form that will promote timely absorption of the diug. 

The prior art is replete with examples of drugs wherein one particular dosage form has 
been found unsuitable and alternative forms havlsbeen provided; Therefore, it would be 
ideal to provide an ahemative dosage form of SAMe/ which can be easily absorbed by the 
human body. : 

Extended release delivery systems capable of releasing'a diug after a predetermined time at 
.uirget site have been studied to address tlie problematic areas in sustamed release 
preparations. It is found that encapsulation of the medicinal agent may be a good option, 
considering, consumer acceptability, reduced scope for tampering and capacity to release 
the dmg after a predetermined lag time. This art of encapsulation has gained importance 
...over the years as an alternative to tablets. The capsule form also presents several 
significant advantages over tablets, like they are tastieless, odorless, easy ta swallow, etc. 



As said earlier, SAMc being hygroscopic, is susc<*ptible to degradation on exposure to heat 
and moisture. It is. however, mbre. stabj!? iri a ; UjibphiUc en^ronmdnt. it should 
theoretically be possible to. foitnulatiB.;and:pioVide SAM^' m an encapsulated: form for ©Jod ; 
bioavailabiUty.usiigmediadsicnownintheart. ". i 

Several patents providing various 'stable' ; salts, of SAM«, such as US 4.109.079; . 
4.242.305; 4.7^^3; 5.073.546; 5.128.249; ^.228.741 : and 6.093,703. make^-re^^ . 
and even sugg^t the preparation of phami«c6utidal:formulations using these salts .as active- 
ingredients. US 5.128.249, provides sulpho salts; suitable for oral use and describes in: 
Example 13. the ingredients of a specific dosage ;fohh-4he.capsule. . 

The Applicant has found that several practical problems . ^ encountered v^hen 
encapsulation of SAMe or its derivatives is attempted. lEhcapsulation of SAMe is not as 
easy as theoretised: The first problem of course is the hygroscopifc nature and low pH of 
SAMe, which docs not permit easy encapsulation since the initial high water content (xf the 
gelatin shell has an adverse effect on the compound. - The second problem is that if the 
tablet is enteric coated, the coating has to be optimized for the desired availability of 
SAMe at the target site i.e anterior part of the intestine. 

It is on account of these problems that the encapsulated dosage form o;f SAMe salts are not 
available in the market. The prior art does not identify these problems; nor suggest any 
solutions to overcome the same. Beyond the development of a simulated capsule like 
medicament, several factors and consideraUonS must be met to cpmmercially produce, a 
capsule which is storage stable and acceptable to the consumers. ■ 

To overcome and provide a solution to the pfpblems; in the prior art. the Applicant has 
conducted a detailed investigation md has develbped a phannaceuticat ^^^^ 
containing SAMe as the acUve ingredient suiteble for encapsulation and a. method for 
- producingthe said soft gelatin capsules; . , 
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m fact people in the art have not envisaged coating SAMe with^ soft gelatin film, for the 
reason that because such encapsulatipn would cause deterioration of SAMe.. However, as 
opposed to that, the Apphcant tri«i A>e encapsulatioaiand to:ttieir: surprise feurid that such 
encapsulation really achieved the advantages of enhancing th? shelf life of SAMe and at 
the same time achieving 95% protection from degradation. 

Objects of the Invention 

The main object of the invention is to provide a soft gelatin capsule encapsulating SAMe 
as the active ingredient.. 

Another object is to provide a method for flie encapsulation of SAMe. 
Yet another object is to p^vide a method fpr producing the: so ft gelatin capsules of the 
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^"f invention. 

■h . ■ ' ■ ... ■ ■ - ■ ■ . -■■ : 

Summary of the InveBtion 

U In accordance with the aboye awfr other objectives^ the invention provides a soft gelatin 

capsule containing S^aderiosylmethionine or its stable salts as active ingredients. 



O . Detailed description of the Invention 

AccoKiingly. after lengthy ;inv9Stigations and variations of materials and quantity ratios, 
the Applicant has developed a novel .soft gelatin capsule tpntaining SAMe or its salts as 
active ingredients. 

The invention provides a novel soft gelatin capsule compnslng. a fiU niat(^al consisting 
essentially of S-adenosyhnethionine (SAMe) salt disposed within an enteric coated, soft 
gelatin film. 

The fill material comprises a core of SAMe salt coated with lipophilic maierial. which is 
furthw provided an oily matrix, antioxidants and preservatives; 
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TocoumerandavaidthehygroscopicUyandlowpHp^blep^ 

chosen some of the mor^ stable derivatives of^e, i,^ S.ad^sylnv.flBonine disulphate^ 
andmonosulphate tosylate salts. Xhe.e :s»ft?;caa be tnrq^ 

biocompmible. Tlie method forpreparanon.om^^^^^^ . ^ 

The soft gelatin capsule of the kvenUoa;ep^aUy ccimprises SAlS4e cr its.satts as active 
ingredients, disposed within an enteric coaled soft gelatin capsule.; 
A very essential' aspect, of .the .invention;^l^d(« in.th^ selection of the appropriate filling 
materials in quartfity and ratios tiiat ensurithai SAMe is provided in an acceptable dosage 
form with greater bioaydlability. Accordihgly/the invw^^^^ soft gelatin capsules 

of excellent stabUity and durabiUty WhicK are produced from ingredients, some of which 
arc known, but have never before been combined in this specified form* : 



ro Preparation of fill niatifHal . : 

Asa:fiiststep,SAMeiisulph«emonbto4^^^^^ 

or insulated with a UppphiUc material %ical ex4plos of «uch i?^ are stearic acid, 
camuaba wax. beeswaxj polyoxyethjdke sorWtan monobleate; ! etc. ; Hyc^gcnated 
vegetable oUs such as sterotex can also be used for the coating: In the alternative, fatty 
acid compounds such as cetyl alcohol,; glyceryl monostearate, cetpsteaiyl alcohol and 
glyceryl behanate can be used.. These mat«ids.may optionally be dilnted with 
dichloromethane or isppropylalcohoL 

The substance selected for. eoating of SAMcsalt is one whichiis fi non-irritant .and non^ 
toxic to the human body. Further, the compounds selected for cbating ire hydrophobic in 
nature. This coating pr insulation , ptotecte SAMe salts direct, exposure to 

moisture (from gelatin shell or environment) and preseiyes theiintegrity of the dmg. The 
amount of SAMe salts in the capsule tanges ftom. 425. rng :to. 44Qmg depending, on the 
assay potency, moisture content and oveijrage. 



The amount of the lipophilic material employed^fo^ \Stoi6% : 

w/w. This particular range has been fowd tp:be most effective and advantageous, although 
theartrecornraends the useqf I6%w/w. . . . ' 

The lipophiUc material may be diluted with dichlorometharie or isopropyl alcohol to 
achieve best results. 

The ratio of the lipophilic material to the drug (S AMe salt ) , depends on various factors such 
as the amoum of protection sought to be given to the salt and the in vitro dissolution of 
drug availability. The optimum drug: lipid fill material ra^^ 

I- Once the salt is coated,, it appeais as a granular; material. "Coating" as used herein means. 

S the dmg is dispersed in the lipid matri?c by ^conventional methods known in th<? art. 

Granules carrying the dmg are obtained, which are eventually dried to remove all tracesiof 
the diluents., if used. The granules are miUeci to fine, particles of uniform size, preferably 
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60 mesh to 250 microns 
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t The granules are susp^ded in an oily niatnxi composed of oils selected from soya oil. 

. arachisoil/wheatgenn oil, com oil and rice bran oil. 

Q The oils selected for tte oily matrix should be inert, non-toxic, biocompatible, easy to 

- handle, easily avaUable and inexpensive. The pil chosen should also provide appropriate 
consistency to the lipoid filt material and Jstdjility in the final product. The oils 
recommended herein have been chosen with these criteria in mind. 

The oily base acts as a yiscodty enhancer. ThQ granules in the oily matrix form a lipoid 
substance. If the viscosity is loo high.; the: fiU will face problem of smooth material 
transfer into the cavity of Ae capsule. If the viscosity is too thin, there will be loss of fill 
material due to continuous drip. The viscocity pf the lipoid filler material may be adjusted 
so dial it cannot be readily renioved from the capsule with syringe at room temperature. 
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IT^is feature help, to protect against- possible intrayen^us abu.. ^^^Z-^^o^ ; 
tampering. ; = 

The amount of oil usei is: appn,xixnat^( 50-55^ of the WcU rnat«ial ^ed,/ ^ 
although use of53% givps best results. , 

Antioxidants .uch as ascprbic acid, mayialsb be,added to the blend to further. protect the. ■ 
salt from degradation. iButylated hydroxy Idulehe NDGA ;and;butylated hydroxy anisole 
may optionally be used as antioxidants. The amount of anti-oxidants in tl^ blend may 
vary depending on the formulation, but the optimum . amount may be 0,1% w/w. 
Additional materials such as preservatives, like paraben may also be added to fill such, 
material. The fill matetial thus prepared, is a soft viscous mass in a lipoid matnx. v/hich ,s 
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CQ Preparation of soft gelatin caps^le 

The method of preparing a soft gelatin capsule comprising SA]J4e.compri 

a. coating SAMe salt with 4 Upophilic material, to obtain griiales. ^ 

b. coating the granules obtained m step (a) with an oily matrix, antioxidants and 
preservatives to form a lipid suspension, 

c. dispoang the lipid suspension wi^n a soft gelatin film. . 

d. providing the soft gelatin film with an enteric coating to obtain; an enteric coated soft 
gelatin capsule. 

The SAMe-salt encapsulated form : according to the invention includes SAMe-salt 
formulation disposed! wiflun. an enteric coated soft gela^^^ ;Siace the capsule fill 
consists of lipid suspension, therdrugdeiiveryvebicleisa one piece soft gelatin capsule, 
which is sealed along; the seainline. The soft single-piece capsule is^ preferred as compared 
to the conventional two-piece capsule, dfice the soft single-piece cap.sulc does not require 
additional sealing of the capsule halv^ :as required for the 2-piece capsule. The soft 
■ single-piece capsule is also less prone, to product tampering arid contamination. 
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The soft gelatin capsule should be immediately covered, protected ifnbm . the. enyironinPril .. 
and water. The Applicant tried many methods such as enc^sulat^ng «fith hard t>yo piece 
capsule but failed in their attempts. ifJowever, after much trial, the Applicant thought of 
encapsulating S AMe in the soft gelatin.capsule and have b?en abfe .to achieve this; Once. . 
done, there is a guarantee that SAMe not degrade or be exposed . to moisture or other 
adverse conditions. 

It is not easy to develop and produce soft gelatin capsules^ under .the state of art ^ such ; 
capsules are surrounded by several economic and technological problems. The profalenft 
are encountered especially when production of these capsules on commercial scale is 
attempted. The process technology (ot manufacmre of soft capsules on a large scale are 
complex. Some processes impose the burden of disposal of net wastes. The invention 
uses cheap and commonly available.miterials and does not pose ^ny problem of disposal; 
of the waste. . . 

However, the soft gelatin, capsules of .the .invention are easy to manufacture and can be 
produced without great expenditure on equipments and productiori fac 

During the foimation of the gelatin capsules, capsule wall maten-al (fdm) and the fill 
material axe fed into ihB equipment ; The. coating or wall material or film, and the fill 
material are led via tubular jets and thus, seamless soft gelatin capsule of approiMis^te 
shape and size are formed. . 

In developing the soft gelatin capsule of SAMe, it must be recognized that the capsule 
comprises of the formulation as well as the gelatin film used to encapsulate the 
formulation. As such, not only is the filled SAMe formulation which is critical to, produce 
the desired bioavailability characteristics but tlie gelatin film is also critical as it must be 
compatible with SAMe formulation. One skilled in the art would be aware of the potential 
fill-shcll interactions which could result in .both. physical and chemical capsule instability. 
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Accordingly, the gelatixi film or capsule wall materials: utilized to form the capsulp for the : 
SAMe dosage: form is also critical to the present invention. 

For formation of the wall of the soft gclaUn capsule, one of the main ingredients; of Ihc 
wall of the capsule is gelatin which is used in an amount of 40% to 60o/« wM. Usually 
gelatin and glycerine are present in different ratios ranging from 1:1. to: 1:0.4. depending on 
the hardness desired for the capsule. 

A plasticizer such as PEG 400, or a non-crystalliidng solution of sorbitol may be used.: If., 
sorbitol is used alone as plasticizcr, the amoimt may be 10 to 20 %. If used in combination 
with other plasticizers^ .or if any other pfesticjzers are opted for. the amount may be 8 % to . 
10% wAw. 



Softening agents selected frona glycerol, glycerine, triacetin, sorbitol, sorbitan anhydrides 
£ and mannitol in the.range of 10%, to 15% are advantageously added to soften the wall of 

ihe capsule. . Furthermore, othbr non-traditional ingredients may be used t<> plasticiz^ the 
gelatin such as polyethylene glycol 200 (PEG 200). The amount of the plasticizer used 
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does not exceed 25 to 3G?'o 
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P The capsule wall or wall of the film my also iiicludte other suitable additives such as 

preservatives and/or coloring . agente which commonly utilized, to in^art a specific 
characteristic such as color or look to the capsule. As is-known, certain colours are specific 
for specific markets. A. color like iron oxide yellow is recommended for - the gelatin 
capsule of the invention. Colpr may be imparted to the gelatin shell using appropriate dyes. 
The amount of the colour miterial. may be in the range of 0.25 % to 0.5% w/w. 
Pharmaceutically acceptable preservatives which may alsa be includcid in. capsule wall 
include, for example, methyl and propyl parabcns. The amount of the preservatives :added 
may be in the neighbourhood of 0.1 w/w to 0.2% w/w. The preservatives adcled also, act as 
anti-microbial agents. 
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Opacifiers. such as tita«i^m dioxide a. dA>r iron oxides, mayil«> be employed to >«.der : 
the capsule apaq^e- ll»e opacifiers may be preset 

In soft gelalin capso^ tt^ gelatin ribbcmi (^ni P^er geja^n paste fbrmulation) is . 
wrapped, arourm pre-codled drum which .absequently encaies the liquid fill: i^atenal 
through sealing along seamUne and arrested in appropriate die;n>lls. Generally, in soft gel 
capsules formulation, the fill material is non-aqueous ai«d either lipid form or homogenous 
suspension or emulsion to of the lipoid system. So. there is interaction between fill 
material and shell. In tiie present case. the fiU material is totally lipid matrix, so mteracUoa 
is absolutely not possible with the shell. 

The thickness of the gelatin, capsule may vary depending on the type of the fonnulation 
and medicament conditioris. However, for the capsule of the present invention, thickness of 
l.lmra is preferred, allhoughthe thipkness may be in the range of 0.9 mm to Llmm.. 

The capsule after preparation are dried at 15%RH for a period of 48 hrs at 20 to. 25''C. 
Subsequently the capsule is provided with an enteric, coating of methylacryJjp acid 
copolymer. 

Phannaceutical dosage ibmis ^re often- provided with a coating, primarily to protect the 
acid-sensitive drug from the stomach enyiromnent, as: it Is likely to cause irritation. These 
coatings are referred as 'enteric coatings'. The coafing is however, soluble in the aMne 
environment of the intestine, in which the drug in questioii, i.e. SAMe is sought to be 
released. The enteric coating also serves a variety of other purposes such as rendering the 
dosage more palatable, improving appearance, extended relea«, ofdrug. protection against 
moisture etc. 

The enteric coatin&is pH depend«it. Enteric cbating polynSer of acrylic ^id co-pdlymer . 
origin (Eudragit LlOO 55) or cellulosic i^iymer (HDRMCP-SS). The enteric coating starts 
dissolving on and from 5.5.(anterior part of int^tinc.). So ^ ingestion of capsule for at 
least 2 hours, the entmc Coating will iremain -ihtax^ - Coiting.fs applied, ihidugh spray 
coaling device in auto-coatcr. Enteric coating: liiicknes>wili t^ 250-350 microns. 



The thickness of the enteric coating has been optimised considering food effects, transit 
time, gastric environment, etc. The ratferic cosding mate^ prepared using conventional 
methods such as reported in US 4»287.221 , which is incoTporated herein by reference. 

The enteric coating may coniprise materials such as hydrdxypropylmethyl cellulose 
phthalate (HPMCP), hydroxypropytoethyli cellulose succinate (HPMCS) and 
carboxymethyl cellulose (CMEC), methylacrylic acid copolymer etc. The Applicam 
unexpectedly found that vyhen hydroxyprppylraethyl cellulose phthalate (HPMCP) and 
melhylacrylic acid copolymer are used for enteric coating, the bioavailability of soft 
gelatin capsules is increased. 

More specifically, the material of the enteric coating and the thickness of the soft gelatin , 
capsules of the invention are designed to keep the capstile intact for a period of at least 
about 2 hours, after oral administration. Tlie lag time or delay in release of the 
phamnaceutically active ingredient is 2 hours after contact with g^tric juices of ihe 
stomach; > 

In the present invention, ^plicant found that gjycerin could be advantageously used in the 
dosage form of the invention- Tlie Applicant uriekpectedly found that glycerin acts as a 
humectant when used in the inycntioh: Humectants are hygi-bscppic ("water^pulling") 
substances that are incorporated to promote retention of moisture. As such, the amount of ^ 
gelatin formulations recommended in the invention provide the necessary physical and 
chemical stability required for use with, the fill material, hi fact, in the capsule of the 
present invention, gelaiin is used asone of themain ing^ ■ 

The fill material is introduced into the gelatin capsule prepared as above. For the invention, 
manufacturing conditions must be mainiained to ensure that the capsule environment is 
properly maintained with respect to tempetature and relative humidity. 
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In a preferred cmhoiim^U ^ soft gelatin capsules of . the invention are ^en oblqn^, 

shape. TheAppyicant has,fbundthatstr«£jU edg^sor»^^^ 

to stick to each iilher aMibrm 'twiM'. l>viami^ of capsules i^^^^ 

on the capsules is tacky. Tv^g often occurs it thp time of drying of the capsulb?, .Th^. 

capsules prepared according to the present invention do not suffer from this piobtem since 

period raking is;MndeTlaken: ai the time of capsid^ manii&cture: Also the temperature anc^ 

moisture conditiohs are iMihlained at 15 to, 17»GM 

For these reasons, the capsules of the invention are thorou^y dried.and the; ^atin^ 
thereon is such as to ayoW the aforesaid prbblem^ encountered m 

P Ad vantages of the capsiUe form orSAMe over ^heti*let form: 

^3 Tlie capsules of the invention are stable and durable and can .be used for at least 2 years 

O from the date of its manufacture. Ideally, the capsules should be stored at 8 to ISX. 

S . although they can tolerate temperatures as high as 25^C: The soft gel capsulei show better 
efficacy in terms of enhan«?ed absorption and availability in the body. 

f j SAMe tablets often get; softened and discoloured (even sometimes with leaching; of active 

t moiety) v^^hen exposal al 25°C and ambient relative humidity cohditions. Unlike tablets, 

JS SAMe soft gel capsules do . not show such , degradation when exposed under, similar 

condition. .■■ 

Tablet dosage form generally incorporates the active mpi^ty m solid ittatebc which may m>t 
be favourable conditionTor better abso^tion and aviUabiUty of the active moiety (S AMe 
here) in the body. 

In the present invenaoti. SAMe is ft)i*iulate4 m liquefied. lipid matrix, ilurough which 
absorption and availability of the active moiety (SAM^) in body is enhaikced. SAMe being 
hygroscopic and vulnerable towards moisture, atack^; the technique of wax encapsulation 
followed by dispereibn in lipid matrix (adopted in tins invention) confer better stability. 
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Organoleptically, SAMe iri soft gel delivery system looks more^ elegant and convenient 
over the tablet dosage fomi. 

Below are examples illustrating preparation of soft gela^ capsules of SAMe made in 
accordance with the teachings of the present invention. The examples presented below are 
intended to illustrate particuiiar embodiments of the invention and are not intended to limit 
the scope of the specification, including the claims. In any way. 

EXAMPLE 1 

For every 100 gm of S-Adenosylmethipnine, 20 gm of Stearic odd is to be taken. The 
Stearic acid is melted to a tiemperature of ^out 50 - 55®C The meltejd wax is diluted using . 
dichlorometliaiie. 

The solution obtained thus is used to iriake the dispersion of the drug, in the lipid matrix 
using a suitable mixer like a planetary thixer Thei drug embedded granules thus obtained 
are dried under vacuum at a temperature not exceeding 25^C to remove all traces oX 
Dichloromethane, 

The above granules aure milled using a siiitlble |nill and pasised through a 60# (ASTM) 
sieve and a btend is prepared using Soya oil and other viscosity enhancing oily bases. Anti« 
oxidants, like Ascorbic acid are added to fiirther protect SAMe and Anhydrous Dicalcium 
Phosphate is added as an additional diluent to the: blend. 

Lipid system antioxidants like butyjated Hydroxy toluene and biitylated . Hydroxy anisole 
are added to the oil. 

A blend weight of about 1100 mg is. optimized to deliver a doise of 200 mg of S- 
Adenosylmetliionine. 

The blend is filled into soft gelatin capsule. The gelatin paste consists of plasticisers 
Glycerine (20% w/w) and Sorbitol (10% w/w). Methylparaben (0.2% w/w) and 
Propylparaben (0.02% w/w) are added is preservatives. A colour like iron oxide yellow 
might be added. Thickness of the gelatin film during encapsulation is kept at around 1.1 
- mm. The capsules arc dried at 15% RH for a period of 48 hours at a temperature 20-25*'C. 
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Further, the soft gel capsules show better effickcy in terms of enhanced absoiprion. and • 
availability in the body, as compared to tihe tablet form of S AMe. 

EXAMPLE 2: SCALE VV- FOR PROCESS OPTIMIZATION ANd! 
MACHIN ABILITY TRIAL 

For every lOOgms of S-Adenosybnethiomne,. 20 gm of Stearic acid is to be taken. The 
Stearic acid is melted to. a temperature of about 50 - 55^G and suitably diluted using : 
isopropyl alcohol. 

The above solution is added to the drug powder and dispersed using a suitable mixer like a 

planetary mixer. The drug embedded granules are. dried by application of vacuum in the 

mixer at 760 nm Hg for about 2 hours at slow mixing. 

H The above granules are milled using a suitable mill and passed through a 60# (ASTM) : 

G . - ■ ■ ■ • ' 

p sieve and a bler^d is prepared as described in our patent application. 

ifii ' ' ' • ■ ' - " ' ' ■ • " 

a "Sir • , - 

o ^ ■ . • • . • 

The scale up batches up to 25 kgs have betn prepared and; after .machine:-. trialSj. it was : 
decided to improve tlie fluidity of the blend. Hence the blend composition was diluted ' 
5 further and optimized so that 1280 mg of blend delivered a dose of 200mg of S- : 

Adenosylmetlupnine insttod of 1 100 ing reported in earlier trial. 



The optimized xomppsition contained S-Adenbsylmcthionine 200mg (with appropriate 
^ overages). Stearic acid 84.77mgi Gel Oil 125mg, Dic^ilcium phosphate 75.0mg, Ascorbic 
acid 1.1 mg. Citric acid anliydrous l.lmg, Methylparaben 2.2mg, Propylpardien 0.22mg, 
, Butylated hydroxy aiusole l.lmg, Butylated hydroxy toluene 1. Img, Soyabean oil q.s. 
1280mg. 
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: ./EXAMPLE ; J •■ • 
The ppsules ira encertc coaced:u^^^^^^^ copolyrner^adfagit L tOO 5Si A 

8% ;w/w, KSluuon in IPAi DfchiijrQmfAane (SQ^^^ is usedJ^PIasDcrser Ifke PEG. 400* or 
Triechyl citraw (i:S% w/W:Df polyrref) is:added:tp^^^ coaong solLitfon. Tafc, ticarifum 
didxide and suitable colourants areadded m' the co'i^^^^^^^ 



A weight gain of about 3 % w/w of apsule is given to the apsules ro ensure • desired 
properjy. 

PA^METEW^ 0&TA/NED. .:WEfeE. TESTED FOR THE. FOLLOW^IMG TEST 
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S'Adenosyimechlon/he 
(CisHz2N60s5) 
% w/w 

mg/apsule ( based on 
theoretfcal nec fill wefghc of 


95.6: 
I9L2I 


90.0— 1 10-0 

\ 
1 

ISO -220.0 

i 


Drug Release in Ac/d scage 
( OJ N HGI) (%laber a3fm) 


Less Chan 2;0 . 1^ KiMT 1 0% of drug 

refeased afrer 2 hour? 


Oissoluo'on in Buffer stage - 
dH 7.2 r% Ubef Oaim) 


88.84 f 


NLT 75% of drug 
dissolved in one hnur. 



NMT = not more than 
NLT = not less than 



The t«t resuluorche SAMeiblerid. prepared af^ che ^bc^e lnv«,tlon and che enceric 
coated soft gelatin Qpsul^s prepjrtd ^^ithe .blehij; meet. the; Wbillcy requiremencs as p^r- 
standard spetffiationi. ... 



I 



J months ;sQMicy daa ac,3'.c:: rS'C and.:25-C/60% RH for SAMe- b/end as well 
SAMe ehteric coated apsules Sraicaclired (refer : ^^ble 1 ) : 

Recommended storage condiD-on;.To fa^ «tirad at controlled room- csmper? cure (3 - I S»Q 
from date o^^-JhlJfeca/re ifil expiry. 

VVe.have:-carrfed 6uc::5cale :up studTes for estab/f^fn? che feasJbilfcy of the process and 
machinablfity trial for preparacJon of^che blend and subsequent encapsulation fnco a soft 
seladn apsule. To avoid prol,lerns of «cremely visdd consistency and flow behaviour for 
filling into s6fc;.gel3on capsute through autematic High' speed machines and to ensure di.t . 
che re5.-duol solvents (analysed by He3d Space Gas: Chromatosraphy) are kept within the ^ 
devised level; the formulation and process w^s opcimlzed further as illuscf a ted below. 

Tables ratd 3°" ^ bacches have been carried our as per the resu/cs acrached (refer . 

zbles 2 and 3).. jns^ead of OTchlbromechane, Isopropyl alcohol has been used in die 
blend preparatfcn and organic volatile impurides have been studied to confirm Its presence 
•n che blend at a, very minimal level. 

Nucriclonal fecc analysis. Caa. w^s -enenced since che produce is used , as o diecary 
suoplememor.a nucricioajl produce (refer Table 4 -.): 



ANALYSIS QF AN OFTMZEEj BATCH OF CAPSULE 



xTest Parameters 


\ Resuhi . ■ 


Specifications ' ^ 


Description . . 


' Enteric- coared soft . 
: gelarin caosule . 


. Enteric coated :'saft' gelatin 
: Cacjsufe - . 






Toe retention tame bf sample- 
' matches with that of the 
standard - 


Assay by K^tC\ Each enteric 
coaled capsiiles comairt S- 
Adenosyltnerhiordm 

% Wf\v ■ 


ios:62- 


•1 

I 

95.0-115.0 


itig/capsule C, based ori 
theoretical net fill weight of 
12S0mg) . 


211:24. 


190-230:0. 


Drug Release in Acid stage 
ro.l N HCn m label Claim V 


Less' than 2.0 | 


NWlO^/o of drug released 
after 2 hours 


1 Dissolution in Buffer stage - - 
1 pH.7.2 f % Label Claim V . 


S5.20 J 


NLt 75% of drug dissolved j 
in one hour. { 



The; final produa (enceric coated apsules) is co be packed in hermedqlly sealed gf ass 
. bocdes or cofd forming blister (Alu AJu) pack) beause these packinrmechod provide the 
b«c;proceccion cowards moisiure ingress and hence wou/d help .inrrecaining maximum 
potency.. 



2) 



ADVANTAGES OF THE.IhfVETVTION: : 

The present invention includes an en eerie cba ted. soft : gelatin capsule o-' S- 
Adenosylmethionine as disuifate tosylate salt. : 

The process methodolor/ of che oresenc invention leads successful encaosuiaaon of 
a hygroscopic materfal like S-AdenosyWthipnihe inco: a soft gelaun capsule jrj 
subseauent enteric coating of the same -using appropriate enteric. coagV poiymerj. 



like acryfic add co-polyrrie.r or Hydrpxypr:opyl^(|l^>^cellUlose Pthalate= which 
allows die dru? | S-Adendsylmiethidnine): to be availabrer:ac.duodeinurrt ... 



3) Soft gelab'n capsule; of S-Adenbsylinediionine r'ii deveibped di'rbUgh the preienc 
ihven tion ; as superior dpsafs forms; over die exisiin? cabfk dosage form 

4) Encerir: coated soft felatin apsule containing' S-AdenPsylmediibnine is superior 
choice over enteric coated tabto tJf S-Adenosylmediion^^ 

5) The soft fefadn dosage form of S-AdenosylmeEhionine: is unique delivery syr.em 
comprisin j of active dru? S-Adenosylmediionine incorporated in lipid ma trix system 

6) We clalfn above dosage forms (sofc gel) as unique beau^e no such dosag? form of 
. - S'/ulenc»y|jtiediidnine isava:ili3bleMn dle ra i 

7) The superipricy of-enceric coated sofc ^eladn -capsulei, is focuised 'on ease of • 
handling,, product elegance/ stability 3rrd bener.abK)rpd<3^ 

8) ^ The enteric -coated . soft geladn dosa*& forni iCapsule) is odourless, bsceless,; easy co 

swallow : 

9) We have incorporated lipid coaung material, and-oxidants, lijsid S/ehlde in our 
formuladoh "design which are nqn-coxic, noh-irfianc in natuj^ 

1 0) We havei olcen sufficient care in manuf^cturihg pracess: dirough. ipw temperature 
exposure (not exceeding 28 • JO'C)' and low humiditir (not ^Jrcpfeding 20 - - 
2 S%RH) Keeping fn view of thernrtal and moisture lability bf the acdye compound 
(S-Adenosy(methionineJ ' 

I I) The formuladon design and method iof manuftjauiring ensures reproducible and 
trouble- fi-ee. operations in large sale rnjnufacturing.:using high speed sOphisdcated 
machineries 

•.'.,*■ ' ■ ■ 

J 2) The present /ormufatidn deslzn ensures sjfeCA hejich: jnd eavlronmenal aspects os 
Dor strin-irenc resuljcor/ norms of US jnJ ocher jdvjnceJ councries 



p 
rii 

P 

m 

«b3 



Batch NO. 

OOS/ Blend 




STABILITY DATA OF SAME ENTERIC COATED 



CASStlLES 



a 

Cj 

rij 
m 
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TABLE 4 



NUTWTIONAL FACT ANALYSIS dA-TA 

_S.lVo.; 



C3 
C3 

ru 
a 

CO 
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ru 




